A conserved intronic response element mediates direct p53-dependent transcriptional activation of both the human and murine bax genes.
Both the human and the mouse bax promoters contain p53 binding sites which are sufficient to confer p53-dependent transcriptional activation in a heterologous setting. Nevertheless in the context of the bax promoter, these sites do not mediate a p53-dependent response, suggesting that bax may not be a direct transcriptional target of p53. Here, data are presented identifying a conserved p53 response element in the first intron of both the human and the murine bax genes. This element both in isolation and in the context of the first intron conferred p53-dependent transcriptional activation upon a minimal promoter. Electrophoretic mobility shift assays demonstrated that this sequence also is capable of mediating sequence specific binding to p53. p53 effectively activated transcription through both human and murine bax gene reporter constructs, whereas deletion of the intronic response element abrogated the p53-responsiveness of both reporters. Interestingly, tumor-derived mutants of p53 which are defective in inducing an apoptotic response retain the ability to activate transcription via the bax intronic p53 site. Since these mutants are transcriptionally inactive on the p53 site in the bax promoter, the ability of these mutants to up-regulating endogenous bax mRNA levels supports a role for the intronic element in p53-dependent up-regulation of bax expression. Taken together, these results show the requirement for a novel intronic element in the p53-dependent transcriptional activation of bax, and demonstrate that bax is indeed a direct and evolutionarily conserved transcriptional target of p53.